fS  Clete   Daily  and 

625.7042Associates 
vHf  roa  Roosevelt  County 

accident  study  and 
improvement  plan 


- 

Rooseuelt  County 


*•  ■  •  •  •  •  •  *  •  i 


Accident  Study 
and 


STATE  DOCUMENTS  COLLECTION 

JAN  1 6  1990 


MONTANA  STATE  LIBRARY 

1515  E-  6th  AVE. 
HELENA,  MONTANA  59620 


Improvement  Plan 


>t\\ji\H 


FEBRUARY  1984 


Clete  Daily  and  Associates    Engineers.  Planners 
Helena.  Montana 


:«•■:•: 


MONTANA  STATE  LIBRARY 

S  625.7042  M26roa  1 984  c.  1 

Roosevelt  County  accident  study  and  impr 


3  0864  00065662  2 


Km 


ROOSEVELT  COUNTY  ACCIDENT  STUDY 
AND  IMPROVEMENT  PLAN 


Prepared  For: 

MONTANA  ASSOCIATION  OF  COUNTIES 

In  Cooperation  With 

MONTANA  DEPARTMENT  OF  JUSTICE, 
HIGHWAY  TRAFFIC  SAFETY  DIVISION 


Prepared  By: 

CLETE  DAILY  AND  ASSOCIATES 
524  West  Lawrence 
Helena ,  Montana 


February,  1084 


Digitized  by  the  Internet  Archive 

in  2015 


https://archive.org/details/rooseveltcountya1984clet 


TABLE  OF  CONTENTS 


Page 


CHAPTER  I:     INTRODUCTION    1 

A.  Purpose   1 

B.  County  Road  Accident  History    1 

C.  County  Accident  Locations   3 

CHAPTER  II:     STUDY  METHODS   6 

A.  Accident  Analysis   6 

B.  Preliminary  Field  Survey    6 

C.  Detailed  Field  Survey   6 

D.  Calculate  Hazard  Index    10 

E.  Develop  Recommended  Improvement  Plans   17 

F.  Cost  Estimates   17 

G.  Calculate  Priority  Index                                            ....  17 

H.  Benefit/Cost  Analysis   18 

CHAPTER  III:     SUMMARY  OF  RECOMMENDATIONS    19 

A.  Improvement  Priorities    19 

B.  Implementation   19 

C.  On-Going  Program    21 

D.  Funding  Sources   22 

CHAPTER  IV:     SITE  ANALYSIS   24 


LIST  OF  TABLES 


Table  No.            Content  Page 

1  Roosevelt  County  vs.  Montana  County  Road  System 
Accident  Comparison,  1979-82   2 

2  Comparison  of  Roosevelt  County  Accidents  to 
Adjacent  Counties,  1979-82   3 

3  Relative  Severity  Index    16 

4  Improvement  Priority  List    20 

LIST  OF  FIGURES 

Figure  No.          Content  Page 

1  Driver  Expectancy  Problems  Rating  Form   8 

2  Information  System  Deficiencies  Rating  Form  ...  9 

3  Indicator  Values  for  Number  of  Accidents   11 

4  Indicator  Values  for  Accident  Rate   11 

5  Indicator  Value  for  Accident  Severity    12 

6  Indicator  Values  for  V/C  Ratio   12 

7  Indicator  Values  for  Sight  Distance    13 

8  Indicator  Values  for  Driver  Expectancy   13 

9  Indicator  Values  for  Information  System 
Deficiencies   14 

10                    Form  for  Determination  of  Cost  Factor   14 


CHAPTER  I 
INTRODUCTION 


A.  Purpose 

The  purpose  of  this  report  is  to  analyze  the  cause  of  accidents  at 
locations  on  the  county  road  system  where  accident  reports  indicate  a 
cluster  of  accidents,  and  to  develop  an  improvement  plan  for  those 
locations . 

B.  County  Road  Accident  History 

The  Roosevelt  County  road  system  has  1,636  miles  of  road,  of  which 
1,478  miles  are  dirt  or  gravel  surfaced  and  158  miles  are  paved.  The 
average  road  mileage  for  the  56  counties  in  the  state  is  1,219  miles 
with  an  average  of  1,105  miles  per  county  dirt  or  gravel  surfaced  and 
114  miles  paved. 

During  the  four-year  period  from  January  1979  through  December 
1982,  95  reported  accidents  occurred  on  the  Roosevelt  County  road 
system. 

Accident  rates  are  normally  expressed  in  terms  of  number  of  vehicle 
miles  traveled,  generally  the  rate  indicates  the  number  of  accidents  per 
million  vehicle  miles  of  travel  over  a  particular  roadway.    There  are 
not  sufficient  traffic  counts  available  on  the  county  road  system  to 
estimate  vehicle  miles  of  travel,  however,  a  comparison  has  been  made  of 
the  number  of  accidents  per  capita  and  the  number  of  accidents  per  mile 
of  road.    Compared  to  other  counties  in  the  state,  Roosevelt  County 
ranks  52nd  in  accidents  per  capita  based  on  the  1980  county  population 
and  40th  in  accidents  per  mile  of  county  road. 

Table  1  shows  the  total  annual  accidents  on  the  county  road  system 
and  the  annual  number  of  accidents  on  county  roads  statewide. 


TABLE  1 

ROOSEVELT  COUNTY  VS.  MONTANA  COUNTY  ROAD 
SYSTEM  ACCIDENT  COMPARISON,  1979-1982 


Population 

County  Road  Mileage 

Total  Accidents  on  County 
Roads 

Annual  Property  Damage  and 
Injury  Accidents 

1979 

1980 

1981 

1982 

Total 

Fatal  Accidents,  1979-1982 
Accidents  Per  Capita 
Accidents  Per  Road  Mile 


County 
10,467 
1,636 

95 


10 
16 
38 
29 
93 
2 

.009 
.058 


Percent 
of  State 

1.3% 

2.4% 

0.8% 


0.3% 
0.5% 
1.2% 
1.1% 

1.4% 


Montana 
786,690 
68,240 

12,466 

3,374 
3,129 
3,085 
2,740 
12,328 
138 
.016 
.183 


*  Not  Applicable 
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Table  2  shows  a  comparison  of  accidents  per  capita  and  accidents 
per  mile  of  county  road  for  Roosevelt  County  and  the  adjacent  counties. 

C.      County  Accident  Locations 

The  Department  of  Justice  maintains  computer  records  of  all 
reported  accidents  in  the  state.    These  are  plotted  on  county  maps, 
annually.    The  Highway  Traffic  Safety  Division  of  the  Department  of 
Justice  has  carried  out  a  number  of  projects  where  improvements  were 
recommended  at  locations  showing  a  concentration  of  accidents.  The 
short-term  improvements  have  been  found  to  be  effective  in  reducing 
accidents  at  specific  locations.     In  1979,  Gallatin  County  implemented 
recommended  short-term  improvements  at  19  high  accident  locations.  The 
result  was  a  reduction  from  an  average  of  16  accidents  per  year  in  1979 
to  an  average  of  six  accidents  at  each  site  in  1980.    The  total  cost  of 
the  engineering  analysis  and  improvements  was  $22,000.     Based  on  an 
average  estimated  cost  of  $6,800  per  accident  and  a  five-year  life  for 
the  improvements,  the  resulting  users  savings  was  $15  for  every  $1  of 
safety  improvement  funds  expended. 

Roosevelt  County  has  21  percent  more  county  road  mileage  than  the 
average  county  in  the  state.    The  number  of  accidents  per  person 
residing  in  the  county  is  slightly  more  than  half  the  state  average. 
This  may  be  due  to  the  fact  that  there  are  relatively  few  through  trips 
or  trips  by  non-residents  on  the  county  road  system.    The  years  with  the 
highest  number  of  accidents  were  1981  and  1982.    This  is  probably  a 
reflection  of  the  level  of  oilfield  activity.    The  four  year  average  of 
accidents  per  road  mile  is  32  percent  of  the  state  average.  This 
probably  is  due  to  the  high  number  of  road  miles  and  the  relatively  low 
traffic  volumes  on  the  county  road  system.     Roosevelt  County  has  the 
lowest  number  of  accidents  per  capita  when  compared  to  the  four  adjacent 
counties.    Compared  to  the  same  four  counties,  Roosevelt  County  ranks 
third  in  accidents  per  road  mile. 


-3- 


TABLE  2 


COMPARISON  OF  ROOSEVELT  COUNTY  ACCIDENTS  TO 
ADJACENT  COUNTIES,  1979-1982 


County 

ROOSEVELT 

Valley 

McCone 

Richland 

Daniels 


Statewide  Rank 


Accidents/Capita 
52nd 
38th 
27th 
36th 
50th 


Accidents/Road  Mile 
40th 
37th 
52nd 
18th 
51st 


Four  locations  in  Roosevelt  County  were  found  to  have  clusters  of 
accidents  that  would  warrant  a  detailed  investigation.    At  the  request 
of  the  county  road  superintendent,  several  additional  sites  were  also 
inspected.    These  sites  were  located  at  several  narrow  bridges  in  the 
Shotgun  Creek  area  and  at  a  railroad  crossing  near  Snowden.     Based  on 
the  field  inspection,  it  was  determined  that  none  of  the  additional 
sites  warranted  a  detailed  analysis.    The  four  sites  selected  for 
analysis  are  as  follows: 

Site  Number  Location 

1  Curve  on  Indian  Highway,  approximately  4.0  miles 
southwest  of  Wolf  Point 

2  Curve  on  Indian  Highway,  approximately  5.0  miles 
southwest  of  Wolf  Point 

3  County  road  approximately  6.0  miles  north  of  Poplar 

4  Panasuk  Road,  approximately  4.0  miles  north  of 
U.S.  Highway 

The  locations  are  shown  on  the  Site  Location  Map  at  the  beginning 
of  Chapter  IV. 


CHAPTER  II 
STUDY  METHODS 


The  determination  of  improvements  required  to  reduce  accidents  at 
the  selected  sites  involves  eight  basic  steps.    These  are  outlined  in 
the  following  sections. 

A.  Accident  Analysis 

Department  of  Justice  microfilm  records  were  used  to  obtain  the 
accident  reports  of  accidents  at  each  of  the  selected  sites.  The 
accident  reports  were  reviewed  and  pertinent  information  was  plotted  on 
a  preliminary  sketch  of  each  location.    This  information  included:  a 
symbolic  sketch  showing  vehicle  paths,  point  of  collision,  collision 
type,  time  of  day,  road  condition  and  number  of  injuries  or  fatalities. 
The  sketches  were  used  to  determine  trends  and  patterns. 

B.  Preliminary  Field  Survey 

The  Highway  Traffic  Safety  Division,  Traffic  Engineer,  and  the 
consultant  visited  each  site  to  determine  the  specific  area  to  be 
covered  by  the  detailed  field  survey.    The  Valley  County  road 
superintendent  was  also  contacted  and  the  characteristics  of  each  site 
including  planning  improvements  were  reviewed.    Each  site  was 
photographed  and  general  characteristics  were  noted. 

C.  Detailed  Field  Survey 

A  two-man  survey  crew  revisited  each  site  to  collect  detailed  data. 
The  following  information  was  collected; 

1.      Site  Survey  —  Each  site  was  surveyed  so  that  an  accurate  plan 
of  the  site  could  be  prepared,  showing  roadway  alignment, 
grades,  superelevations  and  other  physical  characteristics. 
Surrounding  topography  was  also  surveyed  showing  sign  and 
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other  traffic  control  device  locations,  fences,  utility  poles, 
trees  and  other  roadside  objects.     The  survey  was  extended  to 
take  in  all  features  which  could  have  an  effect  on  the 
road-user  such  as  background  roads  that  appear  to  be  an 
extension  of  the  roadway  or  utility  lines  or  waterways  which 
continue  straight  while  the  roadway  turns.     These  features 
sometimes  create  driver  expectancy  resulting  in  off -road 
accidents . 

2.  Traffic  Counts  —  All  available  count  data  for  each  site  was 
obtained  from  the  Montana  Department  of  Highways.  In 
locations  where  counts  were  not  available,  peak  hour  counts 
were  made  and  were  used  to  estimate  average  daily  traffic. 
Some  sites  are  subject  to  extreme  seasonal  traffic  variations. 
At  these  sites,  housing  counts  along  wijh  other  land  uses  were 
used  to  estimate  average  daily  traffic. 

3.  Sight  Distance  --  The  driver  sight  distance  on  all  approaches 
at  each  site  was  measured. 

4.  Safe  Speed  Study  --  A  ball-bank  indicator  was  used  to 
determine  the  safe  speed  on  horizontal  curves.  This 
instrument  measures  the  overturning  force  on  a  vehicle  and 
limits  at  which  riding  discomfort  and  loss  of  vehicle  control 
begin. 

5.  Driver  Expectancy  and  Information  System  Evaluation  —  Each 
member  of  the  survey  crew  independently  rated  the  driver 
expectancy  and  informational  system  of  each  site. 

The  driver  expectancy  rating  is  a  measure  of  a  driver's 
perception  of  the  roadway  and  the  amount  of  time  a  driver  has 
to  react  and  take  the  necessary  actions  to  pass  safely  through 
the  location.     The  rating  ranges  from  no  unexpected  or  unusual 
actions  required  to  very  unusual  situations  which  would 
surprise  many  unfamiliar  drivers. 

The  information  system  evaluation  consisted  of  determining  if 
the  roadway  and  traffic  control  devices  were  sufficient  to 
give  the  driver  the  information  required  in  sufficient  time  to 
take  the  necessary  actions  to  safely  negotiate  the  location. 
Ratings  for  the  information  system  range  from  easy  and  obvious 
information  interpretation  to  the  lack  of  important 
information . 

The  evaluation  forms  used  for  the  driver  expectancy  and 
information  system  evaluation  are  shown  in  Figures  1  and  2. 


1ADT 
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Figure  1 

DRIVER  EXPECTANCY  PROBLEMS  RATING  FORI! 


Ratings 

0  —    Nothing  expected  or  unusual  at  this  location. 
Actions  required  (if  any)  entirely  consistent  with 

driving  strategy  on  approach. 
Standard  geometry,  with  pathway (s)   for  intended 

movement (s)  clearly  evident. 
No  interferences  by  other  traffic  likely. 

1  — 

2  — 

3  —    Situation  somewhat  unexpected. 
Driver  must  be  alert,  but  should  be  able  to  respond 

adequately  at  "last  minute"  to  most  combinations  or 
adverse  circumstances. 
Some  initial  confusion  on  intended  path(s)  or  movements (s) . 
Interference  from  other  traffic  may  create  some  degree  of 
confusion  or  uncertainty  for  average  driver. 

4  — 

5  — 

6  —    Very  unusual  situation;  will  "surprise"  many  unfamiliar 
drivers. 

Driver  required  to  make  major  change  in  driving  tactics 

from  those  employed  over  past  few  miles. 
At  least  a  "near  accident"  almost  expected  if  driver  is 
even  moderately  inattentive;  evasive  actions  likely  to 
be  required. 

Intended  pathway (s)  confusing  under  fairly  normal  traffic 

or  lighting  conditions. 
Other  traffic,  or  lack  of  it,  aggravates  situation  and 
misleads  driver  or  deprives  him  of  important  cues. 


Approach 

Rating 

0  12  3 


B 


x  X  X  X  X  x- 


Source:     Identification  of  Hazardous  Locations,  Report  No.  FHWA-RD-77-83 


Figure  2 

INFORMATION  SYSTEM  DEFICIENCIES  RATING  FORM 

Ratings  * 

0  —    Information  for  required  decisions  complete  and  ambiguous. 

Signs,  markings,  delineation  in  good  repair,  clean,  highly 
visible . 

"Positive  guidance"  leads  driver  to  appropriate  path;  makes 

error  difficult. 
Approach  speeds  of  most  drivers  are  appropriate. 
Light  decision  load;  easy,  and  obvious. 

1  — 

2  — 

3  —    Some  information  lacking  or  somewhat  misleading. 

Signs  should  be  moved  or  augmented  for  better  visibility  or 

to  provide  more  decision  time. 
Visibility  of  signs,  markings,  and  delineation  barely 

adequate . 

Advisory  speed  information  should  be  changed  slightly,  or 
added . 

Medium  decision  load;  average  driver  will  be  able  to  handle 
situation,  but  may  be  a  little  uncomfortable. 

4  — 

5  — 

6  —     Important  information  missing. 

Complete  new  "information  system"  needed  —  design  and 
installation. 

Present  signs  and  markings  in  very  poor  condition;  need 
replacement . 

Speed  limit  and/or  advisory  speed  needed;  either  missing  or 

totally  inappropriate  at  present. 
"Positive  guidance"  on  appropriate  path  lacking;  a  clutter  of 

negative  delineation  only. 
Heavy  decision  load;  complete  attention  of  average  driver 

required;  a  "tense"  situation  at  best. 


Rating 


0 

1 

2 

3 

4 

5 

6 

A 

B 

C 

D 

Source:     Identification  of  Hazardous  Locations,  Report  No.  FHWA-RD-77-83 


-9- 


6.      Site  Sketches  —  The  field  survey  data  was  used  to  prepare  a 
sketch  of  each  site  showing  the  pertinent  features.  These 
include  alignment,  grade,  roadway  dimensions,  approaches, 
ditches,  foliage,  roadside  objects,  traffic  control  devices, 
surface  type  and  condition,  sight  distance  and  surrounding 
features  that  may  affect  the  function  of  the  roadway.  The 
sketches  have  been  used  as  a  base  to  show  the  existing 
conditions,  accident  diagrams  and  recommended  improvements 
contained  in  the  site  analysis  section  of  this  report  (Chapter 
IV)  . 

D.      Calculate  Hazard  Index 

A  hazard  index  was  calculated  for  each  site.     The  hazard  index 
calculations  form  along  with  the  various  indicator  values  are  shown  in 
Figures  3  through  10.     The  factors  entering  into  the  hazard  index 
calculation  are  as  follows: 


Number  of  Accidents  —  The  average  annual  number  of  accidents 
for  the  four-year  period  from  1979  through  1982  was  used  to 
calculate  this  indicator  (see  Figure  3) . 

Accident  Rate  —  The  accident  rate  is  expressed  in  accidents 
per  million  vehicle  miles  of  travel.     The  average  daily 
traffic  (ADT)   as  determined  from  Montana  Department  of 
Highways  traffic  counts,  and  estimated  ADT  based  on  peak  hour 
counts  or  land  use,  were  used  to  compute  this  indicator  (see 
Figure  4) . 

Accident  Severity  —  Accident  severity  relates  property 
damages,  bodily  injuries  and  fatalities  to  dollar  costs.  The 
unit  costs  shown  in  Figure  4  were  used  to  calculate  this 
indicator  (see  Figure  5  and  Table  3). 

Volume/Capacity  Ratio  --  The  1983  average  daily  traffic  and 
the  24-hour  capacity  (Level  of  Service)  as  calculated  using 
the  methods  set  forth  in  the  1965  Highway  Capacity  Manual, 
were  used  to  calculate  this  indicator  (see  Figure  6) . 

Sight  Distance  —  Sight  distances  on  all  approaches  were 
determined  by  the  field  survey.     This  was  related  to  the 
required  stopping  distance  to  determine  the  indicator  value  of 
each  location  (see  Figure  7) . 

Driver  Expectancy  Problems  and  Information  System  Deficiencies 
—  The  average  rating  values  from  the  two  independent  field 
ratings  were  used  to  determine  the  values  for  these  two 
indicators   (see  Figures  1,  2,  8,  and  9). 
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Hazard  Index  —  The  hazard  index  for  each  site  was  calculated 
by  combining  the  seven  hazard  rating  indices.  The  hazardness 
of  each  location  was  used  to  rank  the  sites. 

E.  Develop  Recommended  Improvement  Plans 

A  recommended  improvement  plan  has  been  developed  based  on  the 
layout  sketch,  accident  analysis,  field  notes,  traffic  volumes  and 
movements,  photos,  site  inspections  and  local  interviews.  The 
improvements  are  shown  on  the  location  sketch  for  each  site  contained  in 
Chapter  IV. 

Recommended  improvements  have  been  separated  into  two  categories: 

1.  Short  range  improvements  which  consist  of  traffic  control  and 
minor  geometric  modifications. 

2.  Long    range  improvements  including  items  such  as  major  changes 
in  alignment,  reconstruction,  new  construction  or 
recommendations  related  to  future  development  in  the  area. 

F.  Cost  Estimates 

The  cost  estimates  of  the  proposed  improvements  are  based  on  recent 
bid  prices  for  similiar  projects.    The  costs  are  based  on  contract 
prices  even  through  most  of  the  short-term  improvements  can  be 
accomplished  by  the  county  maintenance  crew. 

The  estimated  costs  are  used  to  determine  the  cost  factor  which  is 
the  improvement  cost  per  vehicle  entering  the  site  over  a  five-year 
period.    The  five-year  period  represents  the  reasonable  design  life  of 
the  short-term  improvements . 

Figure  10  is  used  to  determine  the  cost  factor  for  each  site. 

G.  Calculate  Priority  Index 

The  priority  index  is  determined  by  combining  the  hazard  index  and 
the  cost  index.     The  hazard  index  is  given  a  75  percent  weight  and  the 
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TABLE  3 


RELATIVE  SEVERITY  INDEX 


RSI 

TYPE  OF  ACCIDENT  Urban  Rural 

Multi-Vehicle ,  At  Intersection 


Enter  at  angle 

$ 

4 

,300 

$14,400 

From  same  direction  -  both  going  straight 

2 

,800 

5,100 

From  same  direction  -  one  turn,  one  straight 

2 

,500 

5,100 

From  same  direction  -  one  stopped 

3 

,800 

5,200 

From  same  direction  -  all  others 

2 

,000 

6,  300 

From  opposite  direction  -  both  going  straight 

4 

,400 

20,000 

From  opposite  direction  -  one  left  turn,  one 

straight 

4 

,400 

15,400 

From  opposite  directions  -  all  others 

2 

,700 

3,800 

Not  stated 

3 

,800 

5,200 

llti-Vehicle ,  Non-Intersection 

Going  opposite  direction  -  both  moving 

$ 

4 

,400 

$19,600 

Going  same  direction  -  both  moving 

2 

,900 

8,100 

One  car  parked 

1 

,600 

2,400 

One  car  stopped  in  traffic 

4 

,200 

6,800 

One  car  entering  parked  position 

1 

,900 

2,300 

One  car  leaving  parked  position 

1 

,200 

2,700 

One  car  entering  alley  or  driveway 

3 

,400 

6,000 

One  car  leaving  alley  or  driveway 

2 

,000 

4,400 

All  others 

1 

,700 

7,600 

Not  stated 

3 

,400 

6,000 

Motor  Vehicle  with  Pedestrian,  At  Intersection 
and  Non-Intersection 


Vehicle  going  straight 
Vehicle  turning  right 
Vehicle  turning  left 
Vehicle  backing 
All  others 
Not  stated 


$20,000  $49,000 

13,600  11,200 

17,100  11,200 

20,600  11,200 

14,500  11,200 

11,200  11,200 
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TABLE  3 


RELATIVE  SEVERITY  INDEX  (Continued) 


RSI 

TYPE  OF  ACCIDENT  Urban  Rural 

Single  Vehicle ,  at  Intersection 

Collision  with  train  $26,700  $39,100 

Collision  with  bicycle  13,100  31,900 

Injury  in  vehicle,  jacknifed  5,200  2,000 

Collision  with  fixed  object  in  road  5,500  7,000 

Overturned  in  road  9,200  7,500 

Left  road  5,200  12,300 

Single  Vehicle,  Non-Intersection 

Collision  with  train  $26,700  $39,100 

Collision  with  bicycle  13,100  31,900 

Injury  in  vehicle,  jacknifed  5,200  2,000 

Collision  with  fixed  object  in  road  6,300  9,200 

Overturned  in  road  10,000  9,400 

Left  road  at  curve  7,600  12,400 

Left  road  on  straight  road  5,200  10,500 

Other  One  Motor  Vehicle,  At  Intersection 
and  Non-Intersection 

Fell  from  moving  vehicle  $15,000  $57,200 

Collision  with  animal  4,800  1,800 

Collision  with  other  object  4,700  4,400 

All  others  5,200  2,000 

Not  stated     ,  3,200  3,400 


Source:     National  Safety  Council 
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cost  index  is  weighted  25  percent.    These  calculations  are  shown  in 
Chapter  IV.     The  priority  index  is  used  to  rank  each  site  as  shown  in 
the  priority  listing  in  Chapter  III. 

H.      Benefit/Cost  Analysis 

The  Montana  Department  of  Highways  calculates  the  Benefit/Cost 
ratio  of  safety  improvements  in  order  to  set  priorities  for  on-system 
projects.     It  is  possible  that  in  the  future,  state  or  federal  funds  may 
be  made  available  for  off -system  improvements.     In  anticipation  of  this 
possibility,  the  Benefit/Cost  ratio  for  each  site  has  been  calculated 
using  the  MDOH  method. 
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CHAPTER  III 
SUMMARY  OF  RECOMMENDATIONS 


A.  Improvement  Priorities 

Table  4  shows  the  final  listing  of  improvement  priorities  based  on 
the  priority  index  which  takes  into  account  the  hazardousness  of  each 
site  and  the  cost  of  recommended  improvements.     The  hazard  index  is 
given  a  75  percent  weight  and  the  cost  factor  a  25  percent  weight. 

The  Benefit/Cost  ratio  calculated  using  the  Montana  Department  of 
Highway's  method,  is  also  shown  for  each  site. 

B.  Implementation 

The  priority  list  should  be  used  to  develop  an  improvement 
schedule.     The  highest  ranked  site  should  be  funded  first  and  as  funding 
becomes  available,  each  site  should  be  improved  according  to  its 
respective  rank. 

If  funds  are  not  available  to  complete  all  improvements,  traffic 
control  device  installation  should  be  funded  first.     These  are  generally 
the  most  cost  effective  improvements  and  can  be  accomplished  by  the 
county  maintenance  crew.     Widening,  reconstruction  or  new  construction 
improvements  could  be  delayed  until  funding  is  available. 

State  law  requires  that  all  traffic  control  devices  installed  on 
the  county  road  system  conform  to  the  standards  set  forth  in  the  Manual 
on  Uniform  Traffic  Control  Devices  for  streets  and  highways  (1978) .  The 
manual  also  specifies  installation  standards.     By  using  uniform  signs 
and  markings  and  uniform  placement,  the  driver  becomes  accustomed  to 
obtaining  clear  information  about  the  roadway  by  observing  these 
devices. 


TABLE  4 
IMPROVEMENT  PRIORITY  LIST 


Priority       Site  No.        Location  Index  Cost 

1  4  Panasuk  Road,  approximately  4.0 

miles  north  of  U.S.  Highway  73.76     $  720 

2  2  Curve  on  Indian  Highway,  approx. 

5.0  miles  southwest  of  Wolf 

Point  67.99  1,360 

3  1  Curve  on  Indian  Highway,  approx. 

4.0  miles  southwest  of  Wolf 

Point  62.63  960 

4  3  County  road,  approximately 

6.0  miles  north  of  Poplar  62.23  640 

Total  cost  $3,680 
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New  materials  such  as  flexible  delineators  should  be  considered, 
especially  in  areas  where  delineators  are  subjected  to  repeated 
vehicular  impacts. 

In  preparing  this  report,  conversations  with  county  road 
superintendents  revealed  that  several  counties  have  developed  unique 
methods  to  carry  out  their  county  road  programs.     For  example,  in  Valley 
County  the  road  superintendent  has  developed  a  lay-down  bridge  end 
hazard  marker  post  that  is  used  on  bridges  where  there  is  heavy  farm 
equipment  traffic.    The  county  road  superintendent  in  Custer  County  has 
a  program  for  constructing  precast  bridge  decks  during  the  winter 
months . 

An  exchange  of  road  construction  and  maintenance  methods  by 
counties  throughout  the  state  is  a  valuable  source  of  information  that 
may  result  in  cost  savings  and  statewide  uniformity. 

C.      On-Going  Program 

The  majority  of  the  improvements  recommended  in  this  report  are  low 
cost  and  can  be  included  in  the  county  maintenance  budget.  Following 
implementation  of  the  improvements,  the  annual  county  accident  report 
provided  by  the  Montana  Department  of  Justice,  Highway  Traffic  Safety 
Division,  should  be  used  to  determine  if  a  reduction  of  accidents  at  the 
improved  locations  has  resulted.    This  will  also  enable  the  county  road 
superintendent  to  determine  the  most  effective  safety  improvements. 

The  accident  cluster  map  which  will  be  provided  annually  can  be 
used  to  locate  other  high  accident  sites  that  can  be  targeted  for  future 
safety  improvements. 

The  methods  have  been  set  forth  in  detail  to  enable  the  county  to 
set  up  an  on-going  annual  safety  improvement  schedule. 


The  following  is  a  summary  of  the  on-going  safety  improvement 
process : 

1.  Set  up  safety  improvement  schedule  to  implement  recommended 
improvements  set  forth  in  this  report,  in  order  of  priority 
and  as  funds  become  available. 

2.  Obtain  annual  plots  of  accidents  occurring  on  county  roads 
from  the  Montana  Department  of  Justice,  Highway  Traffic  Safety 
Division. 

3.  Use  annual  accident  plots  to  evaluate  effectiveness  of  safety 
improvements  that  have  been  implemented. 

4.  Use  annual  accident  plots  to  determine  high  accident  locations 
to  be  included  in  the  on-going  safety  improvement  program. 

5.  Obtain  detailed  accident  reports  for  the  selected  sites  from 
the  Department  of  Justice. 

6.  Develop  on-going  improvement  plan. 

D.      Funding  Sources 

The  funding  source  for  the  recommended  improvements  will  generally 
be  from  the  county  road  budget.     However,  there  are  several  state  and 
federal  programs  that  can  be  used  to  fund  special  improvements  on 
off -system  roads.    These  sources  are  described  below: 

Bridge  Replacement  Program  —  Fifteen  percent  of  the  federal 
funds  received  by  the  Montana  Department  of  Highways  for 
bridge  replacement  are  allocated  for  the  replacement  of 
bridges  on  county  off -system  roads.    Each  county  designates  a 
priority  bridge  for  replacement  and  funds  are  allocated 
according  to  need. 

Railroad  Crossing  Safety  Funds  —  The  Montana  Department  of 
Highways  rates  all  railroad  crossings  in  the  state  according 
to  the  degree  of  hazard.    This  takes  into  account  train 
volumes,  vehicular  traffic  volumes,  sight  distance  and  other 
site  characteristics.     Funds  are  allocated  statewide  based  on 
the  hazard  ratings. 


-22- 


Coal  Board  Funds  —  County  roads  directly  impacted  by  coal 
extraction  activities,  may  be  eligible  for  funds  from  the 
State  Coal  Board. 

Coal  Board  Planning  Funds  —  Each  county  receives  an  annual 
allocation  of  planning  funds  from  the  State  Coal  Funds.  These 
funds  cannot  be  used  for  capital  expenditures  but  are 
earmarked  exclusively  for  planning  activities.    These  funds 
could  be  used  to  carry  out  engineering  studies  for  the 
on-going  safety  improvements  program. 

Montana  Department  of  Justice  Safety  Funds  —  This  project  has 
been  funded  by  the  Montana  Department  of  Justice,  Highway 
Traffic  Safety  Division.     The  Division  will  continue  to 
compile  accident  reports  for  each  county.     Some  funding  may  be 
available  to  carry  out  the  planning  for  the  on-going  safety 
improvement  program. 

The  Highway  Traffic  Safety  Division  has  also  funded  county 
road  traffic  counting  programs  by  providing  traffic  counting 
equipment . 

Federal  funding  legislation  allows  the  use  of  federal  funds  on 
off-system  road  improvements.     In  the  future,  these  funds  may 
be  available  through  the  Montana  Department  of  Highways. 


-23- 


CHAPTER  IV 
SITE  ANALYSIS 

This  chapter  presents,  in  detail,  the  analysis  of  each  of  the 
sites. 

The  information  for  each  site  consists  of  the  following: 

1.  General  location  map  showing  site  locations  within  the  county 

2 .  Photos  of  the  sites 

3.  Sketch  plan  showing  existing  conditions 

4.  Sketch  plan  showing  recommended  improvements 

5.  Accident  summary 

6.  Hazard  index  and  priority  index  calculations 
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SITE  NO.  I  -  CURVE  ON  INDIAN  HIGHWAY 


South  Approach 


East  Approach 


SITE  1 

CURVE  ON  THE  INDIAN  HIGHWAY  APPROXIMATELY 
2.3  MILES  SOUTHWEST  OF  U.S.   HIGHWAY  2 

A.  Description 

This  site  is  located  on  the  Indian  Highway  approximately  2.3  miles 
southwest  of  the  intersection  of  U.S.  Highway  2  and  0.75  miles  north  of 
Site  2.    The  road  is  under  jurisdiction  of  the  Bureau  of  Indian  Affairs. 
Although  the  accident  experience  of  this  site  is  low  for  the  four-year 
analysis  period,  the  site  has  been  included  because  it  relates  to  Site 
2,  the  next  curve  south,  and  there  was  a  history  of  accident  prior  to 
1979. 

The  site  is  a  sweeping  curve,  with  a  radius  of  1,100  feet  and  a 
super  elevation  of  0.08  feet  per  foot  of  horizontal  width,  which  meets 
design  speed  criteria  for  59  mph.    A  driveway  approach,  and  continuation 
of  a  powerline  on  the  north  side  of  the  road,  on  the  east  leg  of  the 
curve  gives  the  appearance  that  the  roadway  continues  straight. 

The  roadway  is  paved  with  two  12-foot  travel  lanes  and  3-foot  paved 
shoulders.     The  pavement  is  in  good  condition.     The  roadway  has 
centerline  and  shoulder  stripes.     The  curve  is  striped  for  no  passing  on 
each  approach.     Each  approach  is  also  marked  with  a  standard  curve  sign. 

Traffic  observed  during  the  field  survey  showed  a  high  percentage 
of  farm  trucks.     The  average  daily  traffic  is  estimated  to  be  270  vpd  on 
the  east  approach  and  180  vpd  on  the  south  approach.    Figure  1-1  shows 
existing  conditions. 

B.  Accident  Characteristics 

One  reported  accident  occurred  at  this  site  during  the  four-year 
period  from  1979  through  1982.    This  site  is  considered  to  be  an 


extension  of  Site  2,  a  curve  three-quarters  of  a  mile  to  the  south. 
Both  sites  had  additional  accidents  prior  to  1979.    There  was  also 
evidence  of  vehicles  leaving  the  road  on  the  outside  of  the  curve 
indicating  unreported  accidents  at  the  site. 

The  reported  accident  occurred  in  1980  on  a  Sunday,     the  accident 
was  a  head-on  collision  of  vehicles  on  the  curve.    The  accident  occurred 
on  a  Saturday  in  June  at  5:30  PM.     Road,  light,  and  weather  conditions 
were  good.    Drinking  was  a  contributing  factor.    Figure  1-1  shows 
accident  diagrams  and  Table  1-1  shows  a  summary  of  accident 
characteristics . 

C.  Evaluation 

The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  Site  1  and  2  show  alcohol  as  a  contributing  factor  in  two  out 
of  three  accidents  reported  at  these  sites. 

2.  Physical  evidence  observed  in  the  field  indicates  unreported 
accidents . 

3.  Utility  lines  on  the  north  side  of  the  east  approach  and  on 
the  west  side  of  the  south  approach  create  driver  expectancy 
that  the  roadway  continues  straight. 

4.  The  driveway  approach  on  the  east  leg  creates  driver 
expectancy  that  the  road  continues  straight. 

D.  Recommendations 


The  following  improvements  are  recommended  (see  Figure  1-2) : 

1.  Install  delineators  on  outside  of  curve.  The  delineators 
should  show  from  both  directions  either  bi-directional  or 
flexible  delineators. 

2.  Install  48-inch  X  24-inch,  Wl-6  large  arrows  on  the  east  and 
on  the  south  approaches . 


Table  1-1 
ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 


1979  -  1982 


NUMBER  OF  ACCIDENTS 
BY  YEAR 
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NUMBER  OF  ACCIDENTS  BY  ACCIDENT  TYPE 
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E.      Cost  Estimates 


Item 


Quantity  Unit  Unit  Cost  Total  Cost 


Install  bi-directional 
delineators  on 
outside  of  curve 


27 


ea. 


$20 


$540 


Install  48"X24",  Wl-6 
large  arrow  signs 


ea. 


$210 


$420 


Total  cost 


$960 


F.      Hazard  and  Priority  Indices 


Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  52.84.  The  priority 
index  is  62.63.    The  calculations  are  shown  in  Table  1-2. 


Table  1-2 


HAZARD  INDEX  CALCULATION 


Site  Number  1  Date      December  1983 


Site  Description        Indian  Highway 


Indicator 

Data  Indicator 
Value  Value 

Weight 

Partial 
H.I. ' s 

Number  of  Accidents 

0.25  acc/yr  12 

X 

0.164 

s 

1.97 

Accident  Rate 

3-04  acc/MVE  58 

X 

0.225 

ES 

13.05 

Accident  Severity 

20,000      dollar.-,  85 

X 

0.191 

e 

16.24 

Volume/Capacity 
Ratio 

.03  12 

X 

0.002 

B 

0.98 

Sight  Distance 
Ratio 

•50   (wt.ave.)  100 

X 

0.074 

7.40 

Driver  Expectancy 

3-°     (wt.ave.)  50 

X 

0.149 

7.45 

Information  System 
Deficiencies 

3.0     ,             4  50 
(wti.avi! . ) 

X 

0.115 

5.75 

Hazard  Index: 

52.84 

Cost  of  Recommended  Improvements: 

$960 

Cost  Factor : 

92 

Priority  Index  »  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
52.84       x  .75  +92  x  .25  =  62.63 
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SITE  NO.  2-  CURVE  ON  INDIAN  HIGHWAY 


North  Approach 


West  Approach 


SITE  2 

CURVE  ON  THE  INDIAN  HIGHWAY  APPROXIMATELY 
3.0  MILES  SOUTHWEST  OF  U.S.   HIGHWAY  2 

A.  Description 

This  site  is  located  on  the  Indian  Highway  approximately  3.0  miles 
southwest  of  the  intersection  of  U.S.  Highway  2  and  0.75  miles  south  of 
Site  2. 

The  roadway  has  the  same  geometric  characteristics  as  Site  1.  The 
site  is  a  curve  with  a  radius  of  1,210  feet  and  a  superelevation  of  0.08 
feet  per  foot  of  horizontal  width,  which  corresponds  to  a  design  speed 
of  63  mph.    As  on  Site  1,  utility  lines  on  both  approaches  creates 
driver  expectancy  that  the  road  continues  straight.    There  is  a  driveway 
approach  at  mid-curve. 

The  roadway  is  striped  for  two  12-foot  lanes  and  3-foot  shoulders. 
There  are  standard  curve  signs  on  each  approach. 

The  average  daily  traffic  is  estimated  to  be  180  vpd.    Figure  2-1 
shows  existing  conditions. 

B.  Accident  Characteristics 

Two  reported  accidents  occurred  at  this  site  during  the  four-year 
period  from  1979  through  1982.    As  with  Site  1,  damaged  fences  and  wheel 
tracks  indicate  there  were  unreported  accident (s)  at  this  location. 
These  accidents  involved  single  vehicles  leaving  the  roadway  on  the 
outside  of  the  curve. 

The  reported  accidents  occurred  in  1981  and  1982  during  August  and 
September.     Both  accidents  were  during  hours  of  darkness  with  dry  and 
clear  road  and  weather  conditions.    One  accident  involved  a  vehicle 


hitting  a  cow  in  the  road  and  the  other  was  the  result  of  a  single 
vehicle  running  off  the  road.    The  single  vehicle  accident  occurred  in 
the  same  area  where  evidence  of  other  unreported  accidents  was  observed 
during  the  field  survey.    The  single  vehicle  accident  involved  alcohol 
as  a  possible  contributing  factor.    Figure  2-1  shows  accident  diagrams 
and  Table  2-1  shows  a  summary  of  accident  characteristics. 

C .  Evaluation 


The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

Alcohol  was  a  contributing  factor  in  one  of  the  accidents  at 
this  location. 

Physical  evidence  observed  during  the  field  survey  indicated 
that  unreported  accident (s)  had  occurred  at  this  location  in 
the  same  vicinity  as  the  reported  single  vehicle  accident. 

Utility  lines  on  the  south  side  of  the  west  approach  and  on 
both  sides  of  the  north  approach  create  driver  expectancy  of  a 
straight  road.    A  driveway  approach  on  the  curve  also 
contributes  to  this  illusion. 

The  curve  is  well  designed  with  adequate  superelevation. 
One  accident  involved  livestock  on  the  road. 


D.  Recommendations 


The  following  improvements  are  recommended  (see  Figure  2-2) : 

1.  Install  bi-directional  delineators  on  the  outside  curve. 

2.  Install  48-inch  X  24-inch,  Wl-6  large  arrows  on  the  north  and 
west  approaches. 

3.  Install  cattle  crossing  signs  on  each  side  of  the  site.  These 
signs  should  be  located  based  on  local  knowledge  of  livestock 
crossing  locations  and  may  be  some  distance  on  either  side  of 
the  site  in  order  to  cover  the  major  crossing  locations. 


1. 

2. 

3. 

4. 
5. 
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E.      Cost  Estimates 


Item  Quantity  Unit  Unit  Cost  Total  Cost 

Install  bi-directional 
delineators  on 

outside  of  curve  29  ea.  $20  $  580 

Install  48"X24",  Wl-6 

large  arrow  signs  2  ea.  $210  $  420 

Install  30MX30",  Wll-4 

cattle  crossing  signs      2  ea.  $180  360 

Total  cost  $1,360 

F.      Hazard  and  Priority  Indices 

Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  59.99.  The  priority 
index  is  67.99.    The  calculations  are  shown  in  Table  2-2. 
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SITE  NO.  3  -  COUNTY  ROAD  NORTH  OF  POPLAR 


North  Approach 


SITE  3 

COUNTY  ROAD  NORTH  OF  POPLAR 


A.  Description 

This  site  is  located  on  a  county  road  approximately  7.2  miles  north 
of  its  intersection  with  U.S.  Highway  2  on  the  east  side  of  Poplar.  The 
site  is  a  four-legged  intersection.    The  north  and  east  legs  of  the 
intersection  are  the  main  county  road  which  is  curved  through  the 
intersection  providing  free  flow  of  traffic.    The  south  leg  is  a  low 
volume  county  road  which  appears  for  get  limited  use.    The  west  leg  is  a 
private  driveway. 

The  main  county  road  has  a  gravel  surface  and  is  28  to  30  feet  in 
width.    The  curve  has  a  100  foot  radius  and  a  0.08  to  0.09  feet  per  foot 
of  width  superelevation.    This  is  consistent  with  a  design  speed  of  25 
mph.    The  approaches  are  marked  with  standard  curve  signs.    A  hill  on 
the  north  approach  limits  the  line  of  sight  to  the  curve  from  this 
approach  (see  photo) . 

The  road  serves  primarily  farm  to  market  traffic.    The  estimated 
average  daily  traffic  is  180  vpd  on  the  north  leg,  20  vpd  on  the  south 
leg,  210  vpd  on  the  east  leg  and  10  vpd  on  the  west  leg.    Figure  3-1 
shows  existing  conditions. 

B.  Accident  Characteristics 

Two  reported  accidents  occurred  at  this  site  during  the  four-year 
period  from  1979  through  1982.    The  accidents  occurred  in  1981  and  1982 
during  daylight  hours  on  weekdays.    The  roadway  was  icy  when  both 
accidents  occurred.     Both  involved  single  vehicles  and  speed  was 
considered  a  contributing  factor.     Figure  3-1  shows  accident  diagrams 
and  Table  3-1  shows  a  summary  of  accident  characteristics. 


C .  Evaluation 


The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  Speed  was  a  contributing  factor  in  both  reported  accidents. 

2.  Sight  distance  from  the  north  approach  is  limited,  decreasing 
driver  expectation  and  making  the  main  road  to  appear  to  go 
straight. 

3.  Loose  gravel  and  washboarding  due  to  truck  traffic  may  be 
contributing  factors  to  loss  of  control  in  the  curve. 

4.  The  four-legged  intersection  makes  delineation  or  proper 
location  of  arrow  signs  difficult. 


D.  Recommendations 


The  following  improvements  are  recommended  (see  Figure  3-2) : 


1.  Install  18-inch  X  18-inch,  W13-1,  25  mph,  advisory  speed 
plates  on  the  existing  curve  sign  posts  on  the  east  and  north 
approaches. 

2.  Install  48-inch  X  24-inch,  Wl-7,  large  double  arrow  on  the 
north  side  of  the  private  driveway  on  the  west  leg.    No  large 
arrow  is  recommended  to  guide  traffic  from  the  north  approach 
because,  1)  the  sign  cannot  be  located  in  direct  line  of  sight 
from  the  north  approach;  2)  the  south  leg  of  the  intersection 
is  a  public  road;  and  3)  traffic  approaching  from  the  north 
should  be  more  familiar  with  the  road,  having  traveled  it  on 
the  way  out  from  Poplar. 


E.      Cost  Estimates 


Item  Quantity  Unit  Unit  Cost  Total  Cost 

Install  30"X30",  Wl-1, 
turn  signs  with 
18"X18",  W13-1,  25 
mph  advisory  speed 
plates  on  existing 

posts  2  ea.  $215  $430 


Item  Quantity  Unit  Unit  Cost  Total  Cost 

Install  48"X24",  Wl-7, 
large  double  arrow 

sign  1  ea.  $210  $210 

Total  cost  $640 

F.      Hazard  and  Priority  Indices 


Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  53.97.  The  priority 
index  is  62.23.    The  calculations  are  shown  in  Table  3-2. 
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HAZARD  INDEX  CALCULATION 


Site  Number 
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SITE  NO.  4  -  PANASUK  ROAD 


SITE  4 

PANASUK  ROAD  —  NORTH  OF  PAN AS UK  RANCH 


A.  Description 

This  site  is  located  on  a  county  road  just  north  of  the  Panasuk 
Ranch.    The  site  is  a  slightly  curved,  gravel  road  passing  through 
rolling  terrain.    South  of  the  site,  the  road  passes  through  the  Panasuk 
Ranch  with  buildings  located  on  both  sides  of  the  road. 

The  roadway  has  a  gravel  surface  and  is  22  to  24-feet  wide.  The 
road  provides  access  to  oil  fields  to  the  north  and  has  a  high 
percentage  of  heavy  truck  traffic.    During  the  field  survey,  it  was 
observed  that  traffic  was  traveling  at  speeds  that  were  excessive  for 
the  road  condition  and  geometric  design.    The  estimated  daily  traffic  is 
180  vpd. 

Mr.  Panasuk  indicated  that  traffic  passing  between  the  ranch 
buildings  is  a  safety  hazard  and  many  vehicles  are  traveling  at  speeds 
that  are  excessive  for  the  character  of  the  area.    Figure  4-1  shows 
existing  conditions. 

B.  Accident  Characteristics 

Five  reported  accidents  occurred  at  this  location  during  the 
four-year  period  from  1979  through  1982.    Four  of  the  accidents  took 
place  in  1981  and  one  in  1982.     Three  accidents  occurred  during  daylight 
hours.     Road  conditions  were  dry  at  the  time  four  of  the  accidents 
occurred  and  snowpacked  for  the  other.    All  five  accidents  involved 
single  vehicles  leaving  the  road.     Speed  was  a  possible  contibuting 
factor  in  two  of  the  accidents.     Three  of  the  accidents  involved 
northbound  vehicles  and  two,  southbound  vehicles.    Figure  4-1  shows 
accident  diagrams  and  Table  4-1  shows  a  summary  of  accident 
characteristics . 


C.  Evaluation 


The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 


1.  Oil  field  traffic  using  the  road  appears  to  be  traveling  at 
speeds  that  are  excessive  for  the  character  of  the  road. 

2.  The  number  of  northbound  vehicles  leaving  the  road  indicates 
that  speeds  may  be  excessive  through  the  Panasuk  place. 

3.  During  the  field  survey,  conversation  with  Mr.  Panasuk 
indicated  that  he  would  like  to  evaluate  the  feasibility  of 
relocating  the  road  to  the  west  of  his  place.    This  is  beyond 
the  scope  of  this  project  but  is  an  alternative  that  should  be 
investigated  to  eliminate  traffic  passing  through  the  Panasuk 
farmstead. 


D .  Recommendations 


The  following  improvements  are  recommended  (see  Figure  4-2) : 


1.  Install  delineators  on  both  sides  of  the  road  through  the 
accident  location  area. 

2.  Install  30-inch  X  30-inch,  Wll-2,  advance  pedestrian  crossing 
signs  on  the  north  and  south  approaches  to  the  Panasuk  place. 


E.      Cost  Estimates 


Item  Quantity  Unit  Unit  Cost  Total  Cost 

Install  delineators  on 

both  sides  of  the  road    18  ea.  $20  $360 

Install  30"X30" ,  Wll-2 
advance  pedestrian 

crossing  signs  2  ea.  $180  $360 

Total  cost  $720 


F.      Hazard  and  Priority  Indices 

Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  66.34.  The  priority 
index  is  73.76.    The  calculations  are  shown  in  Table  4-2. 
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HAZARD  INDEX  CALCULATION 


Site  Number 
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S/TE  NO  5- SHOTGUN  CREEK  AREA 


Shotgun  Creek  Area 


Shotgun  Creek  Area 


SITE  5 

ROAD  AND  BRIDGES  IN  SHOTGUN  CREEK  AREA 


A.  Description 

During  the  initial  field  inspection,  the  county  road  superintendent 
requested  that  this  area  be  inspected  to  determine  if  it  should  be 
evaluated  in  detail. 

The  road  passes  through  terrain  that  varies  from  rolling  to  level. 
There  are  several  sharp  curves,  however,  none  show  a  high  incidence  of 
reported  accidents.    Traffic  includes  farm  to  market  travel  as  well  as 
oil  field  traffic. 

B.  Accident  Characteristics 

There  were  no  clusters  of  reported  accidents  in  this  area. 

C.  Evaluation 

The  character  of  the  roadway  is  consistent  and  the  installation  of 
traffic  control  devices  at  one  location  would  result  in  driver 
expectation  of  the  presence  of  traffic  control  devices  at  similar 
locations.     In  the  absence  of  clustered  reported  accidents  at  a  specific 
location,  it  was  determined  that  the  installation  of  additional  traffic 
control  devices  would  not  be  cost  effective.    For  these  reasons,  a 
detailed  survey  and  analysis  was  not  made. 

D.  Recommendations 

Based  on  the  foregoing  evaluation,  there  are  no  recommendations  for 
improvements  at  this  time.    Due  to  the  absence  of  reported  accidents, 
this  site  is  not  included  in  the  priority  listing  on  Table  4. 
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SITE  NO.  6-  RAILROAD  CROSSING  SOUTH  OF  BAINVILLE 


North  Approach 


SITE  6 

RAILROAD  CROSSING  SOUTH  OF  BAINVILLE 


A.  Description 

The  county  road  superintendent  requested  that  this  area  be 
inspected  to  determine  if  it  should  be  evaluated  in  detail. 

The  site  is  located  at  an  intersection  of  the  county  road  with  the 
Burlington  Northern  Railroad  tracks,  approximately  3.5  miles  south  of 
Bainville. 

The  crossing  is  located  on  a  curve  which  is  signed  with  a  double 
curve  sign  and  an  advance  railroad  crossing  sign. 

B.  Accident  Characteristics 

No  reported  accidents  were  reported  at  this  location  over  the 
four-year  period  from  1979  through  1982. 

C.  Evaluation 

A  general  evaluation  of  the  site  determined  that  the  existing 
signing  is  adequate  with  the  exception  of  the  crossbucks  which  are  in 
poor  condition  and  should  be  replaced  to  provide  better  visibility. 

A  large  arrow  sign  could  be  added  in  line  with  the  north  approach 
to  add  to  driver  expectation  of  the  curve,  however,  the  existing  curve 
sign  conveys  this  message  and  should  be  adequate  considering  the  general 
characteristics  of  the  road. 

D.  Recommendations 

Based  on  the  foregoing  evaluation,  it  is  recommended  that  the 
existing  crossbucks  be  replaced  with  new  ones. 


Due  to  the  absence  of  reported  accidents,  this  site  is  not  included 
in  the  priority  listing  on  Table  4. 


